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15 PROCEED INGS

16 February 20, 2008

17 MR. JORGENSEN: Good morning, Your Honor.

18 THE COURT: Good morning, Mr. Jorgensen.

19 MR. JORGENSEN: May 1 start with a housekeeping

20 matter?

21 THE COURT: You may, Sir.

22 MR. JORGENSEN: When you get sued, it"s the usual

23 thing to come to court on hearing day, but the company Willow

24 Brook asked if 1 would say to you that they"re not here.

25 THE COURT: We got the notice. The notice that they
’ 269

1 filed Monday, the one-page notice, was blank and then we asked
2 them to refile it. That"s what we anticipated.

3 MR. JORGENSEN: Okay.

4 THE COURT: Of course, when my clerk mentioned them, |1
5 said who because 1"d not heard from them throughout this entire
6 proceeding.

7 MR. JORGENSEN: Right.

8 THE COURT: And she reminded me that they were a

9 non-participating defendant. And of course, they mentioned in
10 their Ffiling the cost of litigation. And certainly if one

11 wants to take that sort of approach, then that"s a viable

12 approach, although risky.

13 MR. JORGENSEN: It is indeed risky. And I don"t
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represent them, but 1 did say to them just in case they knew
about -- they knew about the blank Ffiling and the concerns with
getting their thing in. So they just wanted you to know that,
you know, the reason they®"re not here is the cost of litigation
has gotten to be so great that they"re closing their operations
in Oklahoma so therefore, they don"t have to worry about, you
know, an injunction would be forward-looking conduct.

THE COURT: Well, of course, you know, one has to
question that rationale and the reality of that when in truth
operations in Oklahoma and Arkansas are involved in this
lawsuit. But in any event, | mean, that"s their choice, so
1*ve been aware.

270

MR. JORGENSEN: Great. Thank you, sir.

MR. BULLOCK: We will be Ffiling a response promptly to
their latest filing.

THE COURT: Is that even necessary?

MR. BULLOCK: Wwell --

THE COURT: To address the posture that --

MR. BULLOCK: Yes, and it will be a brief response,
Judge. We"re getting tired of writing as I"m sure your reading
glasses probably need to be upped.

THE COURT: Well, 1 just did get a new prescription
but you are not totally to blame in this lawsuit. Let"s
proceed.

MR. GEORGE: Your Honor, Dr. Teaf, 1 think, was the
witness on the stand.

THE COURT: Yes.

MR. GEORGE: And we have, I believe, about 30 minutes

of cross left.
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18 THE COURT: Very well, Dr. Teaf. And doctor, let me

19 remind you, sir, you remain under oath, if you would verbally

20 acknowledge that.

21 THE WITNESS: Yes, sir.

22 THE COURT: Very well, Mr. George.
23 MR. GEORGE: Thank you, Your Honor.
24 CHRISTOPHER M. TEAF

25 Called as a witness on behalf of the plaintiff, being
271

1 previously sworn, testified as follows:

2 CROSS-EXAMINATION

3 BY MR. GEORGE:

4 Q. Good morning, Dr. Teaf. My name is Robert George. 1

5 don"t believe you and I have had the pleasure of meeting

6 before, have we?

7 A. No, sir.

8 Q. You said yesterday, Doctor, that you were paid $400,000

9 for your work in this case; is that right?

10 A. Yes, since August of 2004, about three and a half years.
11 Q. Did the attorney general®s office make that payment?

12 A. I don*t know who the checks come from to be honest with
13 you.

14 Q. You don"t know who is paying your bill?

15 A. 1 don"t know who the checks come from. I1"m working with
16 the attorney general®s office.

17 Q. You are not aware that your bills are actually being paid
18 by the law firm of Motley Rice out of South Carolina?

19 A. I don"t look at the -- I have not looked at the checks. 1
20 don®"t know how more clear I can be.

21 Q. Yesterday, sir, you showed us some bar graphs, and 1 refer
22 you to Plaintiffs® Demonstrative 398. And if | understand,
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23 this is a demonstrative that you put together; correct?

24 A. Yes, sir.

25 Q- And it reflects Campylobacter infection rates in Adair

’ 272
1 County compared to the state average for the years 1998 through
2 2005; is that correct?
3 A. Yes, sir, it does.
4 Q. The 2005 bar goes all the way up to a line that says 45.
5 Do you see that? It should be on the screen in front of you
6 too, sir.
7 A. 1t"s not.
8 Q. It"s not, I™"m sorry.
9 A. 1t looks to me like it goes to about 47.
10 Q. Okay.
11 MR. GEORGE: May 1 approach, Your Honor?
12 THE COURT: You may.
13 A. Thank you.
14 Q. (By Mr. George) Were there 47 reported cases of
15 Campylobacter in Adair County in 2005?
16 A. 1t"s 47 per hundred thousand which is what the left-hand
17 axis said.
18 Q. Are there a hundred thousand people in Adair County?
19 A. No, sir.
20 Q. You didn"t tell the Judge yesterday, did you, sir, that
21 there were only -- this big spike in 2005 in Adair County was
22 only 10 people over an entire year, did you?
23 A. No, 1 didn"t make that point, no. | made the point that I
24 made which is the rate is consistent.

; 25 Q. Let"s put up Defendants®™ Exhibit 251.

273
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1 A_. Actually the exhibit that you just gave me is not the
2 exhibit that®"s on the board.
3 Q. Okay. You can see this. 1711 see what this is, thank
4 you.
5 A. Yes, sir, thank you.
6 Q. Defendants® Exhibit 251. Doctor, do you recognize
7 Defendants®™ Exhibit 2517
8 A. 1 don"t know what you would like me to look at.
9 Q. Can you see the screen here? Is your monitor not working,
10 sir?
11 A. 1t"s not on.
12 - Should be on the monitor in front of you.
13 . Okay.
14 - I"11 hand you a copy as well.
15 . Thank you.
16 MR. GEORGE: Your Honor, 1 should have asked to
17 approach. May 1 have permission to approach as necessary?
18 THE COURT: You may, Sir.
19 MR. GEORGE: Thank you.
20 Q. (By Mr. George) You recognize Defendants®™ Exhibit 25172
21 A. Yes.
22 Q. Do you see your -- I"m sorry, this is a document that was
23 obtained from your files; correct?
24 A. Yes, | produced this during the time of the required
25 production.

’ 274
1 Q. And is this the underlying data that is obtained from the
2 Oklahoma Department of Health by county for reported cases of
3 disease in 20057?

4 A. Yes, sir, it is for Campylobacter, Cryptosporidium and for
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E. coli.

Q- And I draw your attention to Adair County for 2005, the
very First row conveniently. What were the number of reported
cases for the entire year of 2005 of Campylobacter in Adair
County?

A. There were ten.

Q- Now, ten reported cases of Campylobacter could be one
problem at a restaurant; correct?

A. 1t could be.

Q. Could be one batch of bad hot dogs at a picnic; correct?

A_. 1t could be, but the evidence or the information that we
have indicated that both for Salmonella and for Campylobacter
that was not the case.

Q. You investigated these ten cases, sir?

A. We spoke with the Department of Health and with the County
Health Departments. And they were able to tell us for
Salmonella certainly the indication was that the serotypes did
not support the concept that it was a single event.

Q. Who did you speak to at the Department of Health?

A. 1 don"t recall.

Q. Did the Department of Health tell you that they thought

275

these ten cases in Adair County in 2005 for Campylobacter were
related to water?

A. They did not say that.

Q. Okay. They didn"t tell you that these ten cases of
Campylobacter in 2005 in Adair County were related to poultry,
did they?

A. They didn"t make that kind of a decision, no, sir. 1

think it"s fair to say they generally do not.

Page 9



Case 4:05-cv-00329-GKF-PJC  Document 2200-14 Filed in USDC ND/OK on 06/05/2009 Page 10 of 243

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

© 00 N oo 0o b~ W N P

BR R R
w N R O

P_1. Hearing transcript Vol Il - 02-20-2008.txt
Q. Sir, is there a reason that you selected only Adair County

to show the Court yesterday in your demonstratives regarding
disease incidents?

A_. Campylobacter in Adair County was high and Adair County is
immediately west -- the county immediately west of the
Arkansas-Oklahoma border in the 1llinois River Watershed.
That"s the reason that 1 selected it.

Q- You do appreciate there are four other counties in
Oklahoma in this watershed; correct?

A. 1 do.

Q. And you didn"t provide the Court yesterday in your
testimony with any information regarding disease rates in those
counties, did you?

A. No, sir, I did not.

Q. Do you understand that all of the float operators that we
heard about from Mr. Tolbert yesterday are located not in Adair
County, but in Cherokee County?

276

A. They are largely located in Cherokee County, yes, sir.

Q. Now, in your chart, you were comparing Adair County to the
state average; is that correct?

A. Yes.

Q. Let"s look at the data for Cherokee, Delaware and Sequoyah
Counties, Defendants® Exhibit 251. Can you see it on the
screen, sir?

A. Looks like the same exhibit to me.

Q. I"m sorry, it is the same exhibit. Were the disease rates
for Campylobacter in Oklahoma in 2005 above or below the state
average?

A. They were considerably above the state average.

Q. Considerably below.
Page 10
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14 A_. Considerably above. You asked me for Adair County.
15 Q- I1"m sorry, for Cherokee, Delaware and Sequoyah Counties,

16 the other three counties, were they above or below the state
17 average?

18 A_. 1 see the first page. Cherokee County is below and

19 Delaware County is below and Sequoyah County is below.

20 Q. But you didn"t put that on your bar chart yesterday, did
21 you?

22 A_. No, sir, for the reasons that I"ve discussed previously.
23 The passive reporting systems are useful as far as they go but

24  they have limitations.

25 Q. So is it your testimony, sir, that these records are only
’ 277

1 useful if they show a high incidence of disease and therefore

2 supportive of the State"s case, but they"re not useful if they

3 show a low incidence of disease?

4 A. No, that is not what 1| said, that"s not what I think.

5 Q. You're relying on the Oklahoma data, are you not, for part

6 of your opinion In this case regarding disease incidents?

7 A. Yes, sir.

8 Q. You believe that data is reliable insofar as you have

9 considered it; correct?

10 A. Yes, sir.

11 Q. Let"s look at Salmonella. You put this demonstrative up
12 last year -- I"m sorry, yesterday. Seems like we"ve been here
13 longer than we have. You recognize this as one of your charts;
14 correct?

15 A. 1 do.

16 Q. You created that and, again, it stops in 2005; correct?

17 A. Yes.
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Q- And again the disease incidence rate for Adair County for

Salmonella in 2005 appears to exceed a line that has 40 out
beside it. There were not 40 reported cases of Salmonella in
Adair County in 2005, were there?

A. No, sir. This chart has the same Y axis as the previous
chart which is rate per hundred thousand which is the way in
which epidemiologic data for disease are typically reported.

Q. Do you know how many actual Salmonella cases there were in

278

all of Adair County for the entire year of 20057

A_ Not offhand, 1 don"t.

Q. I1f 1 told you nine, would that surprise you?

A. No.

Q. Nine cases of Salmonella could be one bad batch of Aunt
Edna"s deviled eggs at a picnic; correct?

A. As | mentioned a moment ago, in this particular instance
we know that that was not the case.

Q. Can you answer my question?

A. 1t certainly could be. But as one should do, one looks a
little further and one finds that that"s not the case.

Q. You investigated the nine cases of Salmonella?

A. We spoke with the County Health Department who was able to
tell us that was not the case, your example is not the case.
Q. The County Health Department didn"t tell you that those
cases were related to water contact or to poultry in general,
did they?

A. No, sir. Didn"t ask that question.

Q. Why did you not ask that question?

A. That"s not the information that they would typically have
available. We asked whether they had seer type information
which would indicate the answer to the question that you asked

Page 12
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23 which is did they come from a single event, and they did not.
24 Q. Let"s go to Defendants®™ Exhibit 251. Once again, you

25 selected Adair County and excluded from your graph Cherokee,

0
279
1 Delaware and Sequoyah County, did you not?
2 A. 1 didn"t exclude anything. 1 presented the data that 1
3 presented.
4 Q. Are they on your chart, sir?
5 A. No, they"re not.
6 Q. Okay. How many cases of Salmonella were there in Cherokee
7 County in 20057
8 A. | don"t believe that"s in front of me here.
9 Q. You can"t see it on the screen? 1"m sorry.
10 A. Thank you. Two.
11 Q. Two cases in the entire year of 20057
12 A. Yes.
13 Q. How many cases of Salmonella were there in Delaware County
14 in 20057?
15 A. Three.
16 Q. How many cases of Salmonella were there in Sequoyah County
17 in 20057?
18 MR. BULLOCK: I object to the question as being
19 misleading. These are reported cases, not total cases.
20 THE COURT: I think it"s clear within the context to
21 the extent that this witness is using this data. Overruled.
22 Go ahead, Mr. George.
23 Q. (By Mr. George) Doctor, do you recall the question that
24 was on the table? How many cases of Salmonella were there in
; 25 Sequoyah County in 20057

280
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A. There were four.

Q. Let"s look at another one of your demonstratives,
Plaintiffs® Exhibit 404. This was a chart you testified from
yesterday. We"ll get it on the screen for you as well. You
prepared this table of waterborne bacterial illness; correct?

A. Yes, sir.

THE COURT: Back up just a second, Mr. George. 1 take
it we can stipulate that with regard to in all four counties,
these are the reported case; correct?

MR. GEORGE: That"s absolutely correct.

THE COURT: Go ahead.

Q- (By Mr. George) You created this Exhibit 404, Doctor?

A. Yes, sir, 1 did.

Q. Okay. You made a reference on this chart to E. coli
including 0157:H7; do you see that?

A. Yes, I do.

Q. Do you see where iIn your description of related symptoms
you included kidney failure and death; do you see that?

A. Yes, 1 do.

Q. Kidney failure and death are the types of symptoms that
are related to E. coli 0157 in the most extreme instances;
correct?

A. Absolutely, and 1 think I said that yesterday when I
presented this chart.

Q. Now, there are thousands of different types of E. coli;

281

correct?
A. Yes, there are.
Q. Many E. coli are harmless; right?

A. Many are, many are not.
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Q. This E. coli 0157 is widely recognized as the most
concerning human pathogen, correct, related to E. coli?
A. Well, there are a family of E. colis that are in that same

grouping, but 0157:H7 is the one that receives the largest

© 00 N o O

amount of press, yes, sir.

10 Q. It"s the one that we read about and hear on the news with
11 regard to recalls of peanut butter and ground beef on occasion;
12 is that right?

13 A. Typically it is 0157:H7.

14 Q- And E. coli 0157 is commonly associated with cattle;

15 correct?

16 A. 1t"s commonly associated with cattle and other things as
17  well, yes.

18 Q. Now, the State of Oklahoma and its consultants in this

19 case did not test for E. coli 0157, did they?

20 A. No, we did the standard analyses for E. coli --

21 Q. Can you answer my question first? Did you test for

22 E. coli 015772

23 A. 1 said no, and I"m giving you an explanation.
24 Q. I missed the no. Thank you.
25 A. 1 apologize. May I proceed?

282

THE COURT: You may.
A. The 0157:H7 is a strain of E. coli. It was not
specifically tested for. The standard methods for E. coli

don"t specify that or don"t select out for that.

correct? There are methods that exist that allow you to

1

2

3

4

5 Q. But you could have tested for it if you wanted to;
6

7 determine the presence of E. coli 0157, aren"t there?
8

A. There are, but they"re, as you know, different from
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chemical analysis methods in that they require growth of the

bacteria which is an issue in terms of identifying bacteria.

Q- 1°ve put in front of you another demonstrative that you
created and testified from yesterday as Plaintiffs® Exhibit
405. Do you recognize this document?

A. I do.

Q. It"s entitled edge of field water samples equivalent to
raw sewage spills; right?

A. Yes, sir, that"s the title.

Q. Okay. And I -- I"m sorry, did 1 cut you off?

A. No, sir.

Q. There are, by my count, 28 edge of field samples displayed
on this chart; does that sound about right? If you want to
count them, you can. There are a lot of lines but in terms of
locations.

A. That"s about right.

Q. Okay. How many edge of field samples did the State of

283

Oklahoma"s consultants collect in this case, was it just 287

A. No, it was not.

Q. So this is a selection of the overall data but not all the
data; correct?

A. Yes, sir, it is. And I think I was clear in stating that
yesterday and what the criteria were by which 1 selected these.
Q. Do you know how many other edge of field samples that were
collected that you haven"t shown the Court in your exhibit?

A. No, I don"t know the total number.

Q. Now, in looking at Demonstrative 405, your chart, a lot of
these high values, over a million that you"re talking about,
MPM for 100 mil are related to total coliform, are they not?

A. Some of them are, yes, sir.
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14 Q. Let"s talk about bacteria for a moment and get a little
15 deeper, if we can. Total coliforms are naturally present in
16  the environment; correct?
17 A. They can be, yes, sir.
18 Q. Finding the presence of total coliform in an environmental
19 sample does not suggest in and of itself a fecal source, does
20 it?
21 A. 1t doesn"t ensure that but it suggests that.
22 Q- Well, you can find total coliforms in the environment
23 where there®s no fecal matter whatsoever; correct?

24 A. Yes, sir, and I"1l stick with my definition.

25 Q- Are you aware of any regulatory body, sir, that sets
’ 284
1 surface water standards related to human health based upon
2 total coliform levels?
3 A. Not anymore, that was true for many years but it is no
4 longer true.
5 Q. Why is it no longer true?
6 A. Because there are better indicators now or there are more
7 specific indicators.
8 Q. Such as?
9 A. Enterococci, E. coli and fecal coliforms.
10 Q. Enterococci, E. coli and fecal coliform are indicators of
11 a fecal source, correct, whether it be human, cattle, any kind
12 of fecal matter?
13 A. They are. 1In general, they are. You can do additional
14 analyses to demonstrate whether there is or there isn"t a known
15 source.
16 Q. True. Now, let"s go to Plaintiffs® Exhibit 400, another
17 demonstrative that you have put forward discussing wells or, 1

Page 17



Case 4:05-cv-00329-GKF-PJC  Document 2200-14 Filed in USDC ND/OK on 06/05/2009 Page 18 of 243

P_1. Hearing transcript Vol Il - 02-20-2008.txt
18 guess, actually groundwater samples. You prepared this

19 exhibit; correct?

20 A. Yes, sir, | did.

21 Q. Now, how many of these little triangles, on this map that
22 appear to cover the whole State of Oklahoma in terms of

23 locations, are detections for total coliform as opposed to

24 fecal coliform?

25 A. 1 don"t think this covers the State of Oklahoma, 1
’ 285

1 think --

2 Q- I1"m sorry. The Oklahoma portion of the watershed.

3 A. Yes, sir. And I"'m sorry, the rest of your question?

4 Q. Certainly, sir. How many of these little triangles where

5 you show the detection of bacterial contaminants are samples

6 where the only type of bacteria detected were total coliforms?

7 A. 1 don"t know that. There are some but 1 don®"t know the

8 specific number.

9 Q. So you don"t know what this map would look like if we took
10 off all of the total coliform locations and focused on the ones
11 where you actually found fecal indicator bacteria?

12 A. Well, let me take a step back for a moment and tell you

13 that in groundwater many states do regulate total coliforms.

14 Q. Sir --

15 MR. GEORGE: Your Honor, and I apologize, but Dr. Teaf
16 has ample counsel available to make the points that he wants to
17 make .

18 Q. (By Mr. George) Doctor, I prefer that you"d answer my

19 question.

20 A. 1 don"t know that. And I was beginning to explain the

21 reason why that"s not necessarily so.

22 Q. You don"t know how many of these triangles would disappear
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if we looked only at the places where the sampling show
positive tests for fecal indicator bacteria?
A. No, sir. Detected bacteria is typically the way in which

286

groundwater is assessed.

Q. Okay. But now the State, in its sampling program, didn"t
stop, iIn this case, its search by looking just for total
coliforms. It went on and analyzed for fecal indicator
bacteria; correct?

A_. 1 believe in most of the wells the complete suite of
indicator organisms was analyzed.

Q. Let"s look at Defendants® Exhibit 301. Do you recognize
this document, sir? And | can hand you, if it would help, a
hard copy.-

A. 1°d like a copy of the whole thing.

Q. I think you can only see the first page.

A. Yes, sir. Thank you.

Q. You recognize this document?

A. Yes.

Q. You drafted this document?

A. Yes.

Q. It came out of your files produced in this case; correct?

A. Yes, sir.

Q. Do you see the reference at the top of the page to total
coliforms?

A. Yes, I do.

Q. And then over to the right you see coliforms are naturally
present in the environment. Those are your words; right?

A. Yes.

287
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Q. Let"s go to the second page.

A. 1711 go to the second page but 1, of course, think it"s
important that you read the whole thing or 1 wouldn®t have
written the whole thing. And there®s quite a bit more
information.

Q. And with all due respect, 1 don"t have time to read the
whole thing with you. But if your counsel want to get back up
and read certain things, they can. Dr. Teaf, carrying over
from the first page, bottom paragraph, you"re talking about the
main Department of Health and their position on groundwater and
wells; is that right?

A. Yes.

Q. Can you read the first sentence of the quote there that
starts with "It"s okay"?

A. "It is okay to drink the water that tested positive for
total coliform only if the lab also tested for Escherichia
coli, E. coli or fecal coliforms and that result was negative,
meaning they were not present."

Q. Now, back to, for reference, the map on the wells. Isn"t
it true, sir, that if we took off of this demonstrative that
you prepared all the samples where you found total coliforms
but you tested negative for fecal coliforms, this chart would
look much less scary?

A. 1 don"t know that.

Q. You haven"t completed that exercise?

288

A. No, I have not.
Q. You were not trying to scare or mislead the Court by
including total coliform values on this chart, were you?

A. No, sir, I wasn"t. And I think it"s important for the
Page 20
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reasons that I"ve said earlier that if you read this document,
you will see that the reasons that we did it are the reasons
that are important.

Q. Go back to your chart which is edge of field samples,
Exhibit 405 for a moment.

A. Do you have a copy of that that I can look at from here?

Q. Is it hard for you to read on the screen, sir?

A. It is.

Q. There you go.

A. Thank you.

Q. You're welcome. Now, if I understood your testimony on
direct, it"s your view that the ranges of bacteria found in
these 28 samples of edge of field locations resemble raw
sewage; is that right?

A. They"re consistent with the literature on spills of raw
sewage in surface waters, yes.

Q. What literature are you relying upon for what I heard to
be your testimony yesterday that raw sewage would contain
around 100,000 MPN or CFU"s per 100 mil?

A. 1 think what I said was that the range that"s typically
reported is a hundred thousand to a million and that was the

289

reason that 1 selected this range.

Q. A hundred thousand to a million?

A. Yes, sir.

Q. But you selected a hundred thousand yesterday?

A. 1 did to provide this guidance, yes.

Q. Let me hand you -- you"re relying upon literature,
correct, for that statement?

A. Yes.
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9 Q. Can you identify the literature for me?
10 A. There®"s a lot of it. No, | can"t produce a particular
11 piece.

12 Q. Let"s go to Defendants®” Exhibit 302. [I"ve handed you a
13 piece of literature, sir. Are you familiar with the

14 Biochemical Engineering Journal?

15 A_. Not particularly, but I"m sure 1 must have seen a paper
16 from it at some point.

17 Q- Do you have any reason as you sit here today to doubt the
18 credibility of the Bioengineering Chemical Journal? Excuse me.
19 A. No, I don"t.

20 Q. Okay. You"ll see that from the title of this report that
21 this is an article discussing the glamorous subject of the

22 concentration of E. coli and other bacteria in sewage of

23 influent; do you see that?

24 A. Yes.

25 Q. Someone -- for your benefit, sir, the authors of this
’ 290
1 paper had the pleasure of studying concentrations of E. coli
2 and total coliforms, for that matter, in raw sewage for an
3 entire year. With that as context, can you turn to the second
4 page -- actually third page? It"s, for journal reference, page
5 121.
6 A. You don"t even have to turn to that page. You can look at
7 it In the abstract. It says 100,000 to a million.
8 Q. Well, turn to page 121, please. Do you see the sentence
9 that begins with the annual average?
10 A. Yes.
11 Q. Can you read that sentence, please?
12 A. "The annual average concentration of total coliforms and
13 E. coli were 5.8 times 10 to the fifth and 5.4 times 10 to the
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14  fourth CFU per ML.
15 Q. Now, mathematics was never my strong suit, sir, 1°11
16 reveal that. Can you convert that for me to something
17 equivalent to the values on your chart? Let"s start with
18 E. coli, what would 5.8 times 10 to the fifth for E. coli be?
19 A. 5.8 times ten to the seventh per hundred mils.
20 Q. Give me a number like yours. |Is it a million, 58 million;
21 what is it?
22 A. 1t"s 58 million. 1It"s important to realize this is an
23 average. And you asked me to read it so | think it"s important

24 that we understand it.

25 Q. It is average.
’ 291
1 A. That means that there are numbers that were higher than
2 this and there are numbers that were lower than this.
3 Q. You don"t believe there"s anything wrong with using an
4 average for comparison, do you?
5 A. As long as one understands what that really means.
6 Q. You use an average on your comparison of disease rates;
7 correct?
8 A. Yes, sir, as long as one understand what that means.
9 Q. What about the 5.4 times 10 to the fourth, what does that

10 convert to?

11 A. 5.4 million per hundred milliliters.

12 Q. And that"s the average for which of these two, for total
13 or for E. coli?

14 A. For E. coli.

15 Q. Let"s go to Demonstrative Exhibit 23, let"s start with
16 E. coli. Sir, let"s look at what your 28 selected edge of

17 field samples -- how they would compare to the values we just
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18 read as averages in the literature. Do you see that chart in

19 front of you?

20 A. Yes, 1 do.

21 Q. Along the bottom axis are all of the 65 samples, edge of
22 field samples that were collected, shown graphically in terms
23 of their concentration for E. coli. And you see the bar across
24  the top that should appear here in a moment that shows the

25 literature referenced that we just read of 5.4 million for

292

1 E. coli. Your edge of field samples fall considerably short of
2 that; correct?

3 A. They do and 1 don"t find that surprising. You"ve selected
4 a particular paper and that"s not consistent with the general

5 definition.

6 Q- Your highest E. coli number in the edge of field samples

7 is about one-fifth the levels reported in this article for

8 average raw sewage; correct?

9 A. Which bacteria did you ask about?

10 Q. E. coli.

11 THE COURT: 1"m about to reveal my mathematical lack
12 of knowledge, but having checked my seventh grade daughter-®s

13 math, 5.4 times 10 to the fourth is 54,000, not 5.4 million.

14 You just move the decimal point over four places; right?

15 THE WITNESS: Yes, sir, because it"s per milliliter in
16 the paper that he read and it"s per hundred milliliters in the
17 way that it presents on the chart.

18 THE COURT: Oh, okay. Thank you. Thank you.

19 MR. GEORGE: That"s a good point, Your Honor. 1In
20 fact, since this wasn"t apparent to you it probably wasn"t
21 apparent to others.
22 Q. (By Mr. George) The values that you reported on your
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demonstrative exhibit are for a hundred milliliters of water;

correct?
A. In the standard way of presenting data, yes, sir, they

293
are.

Q- And so the more milliliters of water you report you use as
your unit, the higher the value you are going to get in terms
of bacteria; correct?

A. 1 don"t know if I have to respond to that, that"s pretty
obvious, yes, sir

Q. Now, this article is reporting bacteria levels in mils, a
milliliter of water; correct?

A. They selected that particular reporting format.

Q. There"s nothing wrong with that reporting format, is
there?

A. No, sir.

Q. And the conversion that you did earlier, you just built in
a step, correct, you actually adjusted the units to make them
comparable; right?

A. As you asked me to do, yes, sir.

Q. Thank you very much. So let"s go back to the point then,
sir. You do agree with me, do you not, that the highest
E. coli value that you have reported in the 28 edge of field
samples that you"ve shown is about one-fifth of this reported
value for average E. coli in raw sewage in literature?

A. In this particular piece of literature that is correct.
It is not my judgment that that"s a representation of the
literature in its entirety.

Q. Do you think these authors conducted a poor study?

294
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A_. No, they conducted a study on the place that they
conducted their study in Japan. And 1 don®"t know how that
reflects other -- well, I do know how it reflects other
literature. This is not consistent with it.

Q. Can you cite me a piece of literature that would have a
value that you think is more reflective? 1"m interested in
that.

A_. 1 cannot do that as | sit here today, no. It"s just

© 00 N oo g A~ w N P

knowledge that I have.

10 Q. So when you came to court yesterday and you testified that
11  these values were in excess of raw sewage based upon

12 literature, you"re just relying upon reading literature in the
13 past, but you don"t have a specific reference in mind; is that
14 right?

15 A. 1 do not. I"m working from 30 years of experience in the
16  field, sir.

17 Q. Let"s look at Demonstrative Exhibit 28. Let"s compare

18 your total coliform numbers. The literature value from the

19 article that we just reviewed for total coliforms was 58

20 million per 100 mil; correct?

21 A. It was.

22 Q. Okay. The highest edge of field value that you reported
23 in the 28 edge of field samples that you chose to show in your
24 demonstrative was what?

25 A. Well, we don"t really know how high it was. The caret

295

that points to the right indicates that it exceeded the ability
of the assay to detect it. That is, there was confluent

growth, it completely covered the plate. So it was greater

A W N P

than 1.6 million.
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5 Q. But we can"t quantify it; correct?
6 A_. But we know that it was larger than 1.6 million.
7 Q. Okay. And if we use 1.6 million because it"s the highest
8 one we can quantify based upon the lab method that was put in
9 place, would you agree with me that that value that you"ve
10 reported for total coliforms is about 1/50th of the value
11 reported in the literature that we just reviewed for total
12 coliforms in raw sewage?
13 A. 1 would agree that that"s the mathematics of it. And 1
14  would only point out once again that for a particular paper,
15 you may conclude that.
16 Q. Sir, these edge of field samples, were you present when
17 any of these were collected?
18 A. No, sir, | was not.
19 Q- Do you appreciate or understand that these edge of field
20 samples were taken from ditches and puddles? Is that your
21 understanding?
22 A. 1 would not have characterized it that way. Swales,
23 standing water on the edge of field when it ran off the fields

24 where poultry waste had been applied.

25 Q. Standing water on fields and water in ditches, do you
’ 296

1 disagree with that?

2 A. No, sir.

3 Q. Were any of these edge of field samples taken from areas

4 in which people recreate in water in terms of canoeing and

5 floating?

6 A. No, that was not their intention. No, that was not their

7 use.

8 Q. You were not trying to leave the Court with the
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impression, were you, sir, that people are recreating in the

Il1linois River in water that is equivalent to raw sewage, were
you?

A. 1"m quite certain | never said that. And 1 think what 1
said yesterday very clearly was that these are indicative of
the transport pathway from the field to the water bodies and
they"re indicative of the conditions immediately adjacent to
those fields.

Q. Let"s get it clear, if we can. You"re not testifying, are
you, sir, that people recreating in the 1llinois River
Watershed -- I1"m sorry, in the Illinois River are doing so in
water that is equivalent to raw sewage, that"s not your
testimony?

A. It is not my testimony with the explanation that 1 just
provided which I think is an important caveat.

Q. Sir, how many of these edge of field samples were taken in
or near pastures where cattle graze?

297

A. 1 don"t know that.

Q. That wasn"t important to your work in this case to know
the answer to that?

A. 1t was not information that 1 know.

Q. Was it important enough for you to try to know it?

A. 1 believe that that information was decided upon by the
people that were collecting the samples in the field.

Q. But you just don"t know?

A. 1 do not know.

Q. Let"s -- have you ever seen what a cattle pasture in the
Il1linois River Watershed looks like after an intense rainstorm?
A. Yes.

Q. Let me show you Defendants®™ Exhibit 27. 1t"s on the

Page 28



Case 4:05-cv-00329-GKF-PJC  Document 2200-14 Filed in USDC ND/OK on 06/05/2009 Page 29 of 243

14
15
16
17
18
19
20
21
22
23
24
25

© 00 N oo g A~ W N P

S O o o =
N~ o 01 W N B O

P_1. Hearing transcript Vol Il - 02-20-2008.txt
screen but 111 hand you a copy of it as well, sir. You talked
yesterday iIn your direct testimony about these flakey, intact
cow pies. Do you recall that?

A. 1 don"t know if I used that phrase, no.

Q. That"s what I understood. | thought your testimony, sir,
was that a cow pie is like a Tupperware bowl turned upside down
on the ground and it doesn®"t move. Did I misunderstand your
testimony?

A_. 1 certainly never used that analogy, no.

Q. Well, was that the point you were trying to convey is that
a cow pie on a pasture is unlikely to contribute bacteria to an
edge of field or to a water body?

298

A. No, the comment that | made yesterday was that it was less
likely than poultry litter, given the size of the particles,
and that it was a considerably important factor to be
considered.

Q. How likely, sir, do you think it would be if we took an
edge of field sample -- you see water on the edge of this
field; correct?

A. I do.

Q. If we took an edge of field sample right there in the
presence of all of this cattle and cow manure, do you think we

would find high bacterial levels?

A. 1 suspect they would be elevated, yes.
Q. I™m sorry?
A. 1 suspect they would be elevated, yes.

Q. Do you think we would see them elevated to the level of
what you are showing on demonstrative exhibit regarding raw

sewage?
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18 A. I don"t know that.

19 Q- You didn"t bother to test that possibility by going out
20 and collecting an edge of field sample from a cow pasture and
21 seeing how it compares?
22 A. 1 did not.
23 MR. BULLOCK: In terms of this picture, could we have
24 some type of providence on It as to whether there was sampling
25 or anything like that, is that the suggestion here?

299

1 MR. GEORGE: 1"m making no suggestion other than that
2 this is a pasture in the Illlinois River Watershed. There will
3 be a later witness who will authenticate this photo.

4 MR. BULLOCK: All right.

5 MR. GEORGE: Whether the State took a sample there or
6 not, somebody from your team will probably have to testify to
7 that.

8 MR. BULLOCK: You"ve got the data, too.

9 MR. GEORGE: Well, 1 don"t have pictures.

10 Q. (By Mr. George) Dr. Teaf, with regard to your opinion

11 that cattle feces deposited on a field is unlikely to make it
12 to a water body, can you cite me to any literature that would
13 support that opinion?

14 A. No, | think that given certain circumstances, it will.

15 What | said yesterday and what 1 still believe to be the case
16 is that it is much less likely than poultry waste given the

17 caveats that 1"ve provided.

18 Q. Can you cite me to any literature that has compared those
19 two conditions in the environment and sources and come to the
20 same conclusion that you"ve offered to this Court that poultry
21 litter is more likely than cow manure to contaminate a water
22 body?
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23 A. The literature that is available, and 1 won"t be able to
24 cite you a particular paper because 1"ve reviewed many, many,

25 many papers in this area, is that given field application of

0
300

1 poultry waste, that both groundwater and surface water are
2 contaminated in the immediate vicinity of that. Didn"t have
3 anything to do with data that we collected, it"s information
4 that"s in literature now.
5 Q. Perhaps you misunderstood my question. My question, sir,
6 was you offered the opinion yesterday that as between poultry
7 litter and cow manure, poultry litter is more likely to get to
8 a water body than cow manure. Do you have a study, sir, that
9 has evaluated those two sources and reached that same

10 conclusion?

11 A. No, I think that the physics of it are what 1 described

12 yesterday and 1 think it"s obvious that that would be the case.

13 Q. You're relying on physics. Do you have a degree in

14 physics?

15 A. No, I don"t.

16 Q. By the way, sir, are you —-- you"re a toxicologist by

17 training, are you not?

18 A. Yes, sir, | am.

19 Q. You testified about fate and transport, are you a

20 hydrologist?

21 A. No, sir.

22 Q. Are you a hydrologic modeler?

23 A. No, I"m not. 1 didn"t testify about fate and transport.

24 I testified about the fact that a toxicologist and a risk

; 25 assessment person uses fate and transport information in the

301
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1 work that we do.

2 Q. Well, let"s back up because maybe 1 misunderstood.

3 MR. BULLOCK: Judge, we"re well past the half hour, 1

4  just wonder when counsel is going to wrap up- 1"m not trying

5 to hold people to specific --

6 MR. GEORGE: Two minutes, Your Honor.

7 THE COURT: Very good.

8 Q- (By Mr. George) | want to make sure 1 understand, Dr.

9 Teaf. You"re not offering an opinion in this case regarding
10 the likelihood of transport of poultry litter to a water body
11 compared to other sources; is that correct?

12 A. No, I"m not. No, I"m not. 1"m identifying sources, and

13 I1"m identifying receptors.

14 Q. In fact, yesterday when you talked about -- 1 think you

15 threw out some percentages in terms of cattle manure versus

16 poultry litter. You were talking just about your analysis of

17 how much hits the ground, not how much gets to the water;

18 correct?

19 A. And subsequent to that 1 discussed the importance of

20 knowing how it may make its way to the water body, yes, sir.

21 Q. But you"re not offering an opinion as to whether it got

22 there or not because you"re not offering a fate and transport

23 opinion; correct?

24 A. Well, 1 am offering an opinion about that it got there and

25 I1"m offering it for two reasons. One, the bacteria levels are
’ 302

1 very high and second of all, the signhature that was identified

2 is of cattle -- is of poultry.

3 Q. You're relying upon the work of Dr. Roger Olsen for your

4 belief that the water shows the evidence of poultry
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5 contamination; correct?
6 A. In part I am and I"m also relying upon that of Dr. Harwood
7 and the other lines of evidence that 1 described yesterday.
8 Q. But you yourself, sir, have conducted no fate and
9 transport analysis; correct?
10 A. No, I did not, not a formal one, no.
11 Q. Sir, based upon the work that you"ve done in this case,

12 not the work of others, can you state to a reasonable degree of
13 scientific certainty that if Judge Frizzell grants the

14 injunction that is requested by your client, the water quality

15 standards for bacteria in the Illinois River will be met in

16 2008 and 20097

17 A. My opinion is that they will be.

18 Q. Can you state that opinion to a reasonable degree of

19 scientific certainty?

20 A. 1 can based on the information that 1 have reviewed.

21 Q- You're willing to stake your professional reputation on

22 the proposition that if this Court enters the injunction sought

23 by your client, the water quality standards for bacteria in the

24 Il1linois River will be met next year?
25 A. Based on all the information that | have and my knowledge
’ 303

1 of microbial growth in the environment, 1 believe that to be

2 the case, yes.

3 Q. You're willing to stake your professional reputation on

4 it?

5 A. 1 don"t know what you mean by that.

6 Q. Wwell, sir, if you offer an opinion and it turns out that
7 opinion is incorrect, perhaps your reputation has been

8 jJeopardized. So my question is do you have the confidence in

Page 33



Case 4:05-cv-00329-GKF-PJC  Document 2200-14 Filed in USDC ND/OK on 06/05/2009 Page 34 of 243

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

© 00 N oo 0o b~ W N P

BR R R
w N R O

P_1. Hearing transcript Vol Il - 02-20-2008.txt
the opinion that you just expressed that you®re willing to

stake your professional reputation on it?

A. Sir, if I didn"t think that was the case, 1 wouldn"t be
here.

Q. Okay. Now, sir, you"ve done no analysis to quantify the
relative sources to a water body; correct?

A_. 1 think this is about the same question you asked me a
moment ago, and we looked at loading and we looked at sources
in the water bodies of what the bacteria were coming from.

Q. But you conducted no fate and transport analysis to see
which of those sources actually impacts the water body more
substantially; correct?

A. I think I"ve answered that. 1 think that we have done it.

Q. Have you done that?

A. 1 have reviewed information that the team has provided
that answers that question for me.

THE COURT: 1 think we"ve answered that question.
304

MR. GEORGE: He"s not going to -- 1 just want to make
sure that someone doesn®"t get up later, Your Honor, and say
that Dr. Teaf has conducted the fate and transport analysis
here.

THE COURT: 1 think we"ve plowed that ground.

MR. GEORGE: Okay. 1"11 pass the witness, Your Honor.

THE COURT: Mr. Bullock.

REDIRECT EXAMINATION
BY MR. BULLOCK:
Q. Just a few things. Dr. Teaf, yesterday Mr. Tucker
presented some information concerning TMDLsS in various
watersheds, for instance the South Canadian?

A. Yes, sir.
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14 Q- What does the information discovered in producing the TMDL
15 for the South Canadian River tell you about sources of
16 pollution in the Illinois River Watershed?
17 A. 1t tells you absolutely nothing and it would be dangerous
18 to make assumptions between watersheds.
19 Q. Okay. Now, a great deal has been made about the issue of
20  finding Campylobacter or Salmonella. |Is it not -- can you not
21 culture those organisms so that you can count them?
22 A. Under certain circumstances it"s possible to do so but
23 both of those organisms, and E. coli as well, are well-known to
24 be stressed iIn the environment to the point that they are not
25 culturable. They"re not able to be tested in a lab or grown up

305

1 in the lab, but they"re perfectly infective, the bacteria are
2 alive and well. So it"s an interesting problem. [It"s been

3 identified in the literature many times. And it"s a real

4 public health dilemma because you can find illnesses and you
5 can know that the bacteria are present in the water, but you
6 can"t find the bacteria in the water because of its viable, but
7 nonculturable state.

8 Q. Now, also yesterday there was examination of -- do you

9 recall the 2007 study that the EPA did concerning the use of
10 the indicator bacteria?

11 A. Yes.

12 Q. What was the conclusion of that study as you understood
13 it -- or that review?

14 A. That there are reasons to want to try to identify better
15 ways to do this, but that at the present time there are not
16 those ways. They are not available to us in a commercially
17 applicable way that states can implement. No states have
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changed their positions as far as | know because of that draft
report.
Q. Well, what is -- following that review, what changes were

made in water quality standards in this nation?

A. None.

Q. If we take out the current water quality standards, if we
eliminated them, if we didn*"t follow them, what would we have
to guide us in terms of health risks in the water bodies of

306

this nation?

A. Nothing.

Q. Now, Mr. George asked you about the data concerning the
various counties that parts of which are Oklahoma counties,
parts of which are included in the Illinois River Watershed.
Do you recall that examination?

A. Yes. Yes, I do.

Q. You chose to display the data from Adair County; correct?

A. Yes, sir.

Q. Why is Adair County important?

A. Adair County is the county which is almost and totally
encompassed by the Illinois River Watershed.

Q. Okay. And is there anything else about the location of
Adair County that makes it important?

A. It"s Iimmediately adjacent to the State of Arkansas as
well.

Q. Okay. And what do we find a concentration of in the State
of Arkansas?

A_. Chicken.

MR. BULLOCK: That"s all, Your Honor.
MR. GEORGE: Your Honor, could I follow up on one
area?
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THE COURT: Yes, sir.
MR. GEORGE: 1t will be very brief.
THE COURT: Yes, sir.
307

RECROSS-EXAMINATION
BY MR. GEORGE:

Q. Dr. Teaf, you were just questioned by your counsel
regarding Adair County. You did not show the Court the disease
rates reported for Salmonella for Adair County in 2006, did
you?

A. No, I did not.

MR. GEORGE: May 1 approach, Your Honor?
THE COURT: You may.

Q. (By Mr. George) I"1l hand you what is Defendants”
Exhibit -- let me get a number here -- 201.

A. Yes.

Q. It"s again the data from your files regarding reported
disease incidents in Oklahoma counties; correct?

A. For Pertussis, Rocky Mountain Spotted Fever and
Salmonellosis.

Q. And in 2005, we saw that the -- what looks like 47 was
really 10 cases. Do you recall that?

A. 1 recall explaining to you what that meant.

Q. Did the disease rate for Salmonellosis in Adair County,
which is entirely within the Illinois River Watershed and
closest to the farms in Arkansas for chicken, go up or go down
in 20067

A. 1 don"t think 1 have that figure.

Q. Should be on what 1 just handed you. Do you see the Adair

308
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County Salmonellosis, far right-hand column number?
A. 1"m looking for the "05 as well. 1 think that was the
comparison you just asked me for.
Q. It was. Have you found it, sir?
A. Yes, 1 have.
Q. What was the rate in 2005 -- or the number of reported
cases in 20057
A. 1t was five and the rate was 23.77 per hundred thousand.
Q- 1 think you are looking at 2006.
A_. In 2005, it was nine and the rate was 42.78 per 100,000.
Q- So the number of reported Salmonellosis cases in Adair
County in 2006 dropped by about half?
A. Yes.
Q. You didn"t choose to show that to the Court?
A. 1 had prepared this exhibit before | got that information.
Q- You didn"t have this information In your possession when
you prepared this exhibit?
A. No.
MR. GEORGE: Thank you, Your Honor.
MR. BULLOCK: Just very quickly.
THE COURT: Well, 1"m going to stop it here, no
re-redirect.
MR. BULLOCK: Okay. That"s fine, Judge.
THE COURT: You may step down.
THE WITNESS: Thank you, sir.
309

THE COURT: The plaintiff may call its next witness.
MR. GARREN: We call Dr. Fisher, Your Honor.
THE COURT: Dr. Fisher, welcome back.

THE WITNESS: Thank you, Your Honor.
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5 JOHN BERTON FISHER
6 Called as a witness on behalf of the plaintiffs, being first
7 duly sworn, testified as follows:
8 THE COURT: If you will state your full name for the
9 record.
10 THE WITNESS: John Berton Fisher.
11 THE COURT: Mr. Garren.
12 MR. GARREN: Thank you, Your Honor. Richard Garren

13  for the State of Oklahoma.

14 DIRECT EXAMINATION

15 BY MR. GARREN:

16 Q. Dr. Fisher, tell the Court generally the highlights of
17  your education for us, please.

18 A. Yes, | received a bachelor®s degree of geology and

19 geophysics from Yale University in 1973, master®s degree in
20 earth sciences from Case Western Reserve University in 1976,
21 and a doctorate in earth sciences from Case Western Reserve

22 University in 1979.

23 Q. Thank you. And what is your current profession, sir?
24 A. 1 would describe myself as a geologist and geochemist
25 mainly focusing on environmental matters.
0
310
Q. Is there a particular area in environmental matters that

you have addressed with regard to this case?

A. Yes, I"ve addressed two things in this case. One is the
generation of waste from poultry operations, the disposal of
waste from poultry operations, and the fate and transport of
waste from poultry operations and its constituents.

Q. Do you hold any registrations or certificates?

0o N o o A~ w N PP

A. Yes, I"m a member of the American Society of
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9 Professional -- American Institute of Professional Geologists

10 and I"m a registered professional geoscientist in the State of

11 Texas and a registered professional geologist in the State of

12 Mississippi.-

13 Q. 1711 point out to you, sir, there"s a packet of documents

14 in front of you which are exhibits that we"ll refer to in your

15 testimony. Would you please look at --

16 MR. GARREN: And Your Honor, 1 believe that packet has

17 been handed up to you for your use and benefit, working copies.

18 The top one would be the curriculum vitae for Dr. Fisher.

19 Q- (By Mr. Garren) Dr. Fisher, looking at State"s Exhibit

20 No. 154, is this a true and correct copy of your curriculum

21  vitae?

22 A. Yes, it certainly appears to be. Yes, it is.

23 Q. And is it current?

24 A. It"s the most current one, 1 believe, yes.

25 Q- AIll right. This is a document you prepared, is it not?
311

1 A. It is.

2 Q. Explain, if you would, what experience you have in

3 engineering and science with regard to environmental litigation
4 matters.

5 A. Well, 1™m not going to claim that I"m an engineer, that's
6 a matter of professional registration. But in terms of

7 experience with engineering science, | have extensive

8 experience in environmental matters in terms of agricultural

9 waste here most recently, industrial facilities, mainly

10 petrochemical industry production facilities, oil and gas

11 production and waste attendant to that. And I"ve worked in

12 numerous aspects of litigation, administrative and

13 transactional matters. And 1"ve worked on water resource
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issues in the State of Oklahoma as well.
Q. How long have you worked as a professional in the
geochemist and geologist area?
A_. Probably since 1973, "74.
Q- AIll right. Does your professional experience also include
hydrogeological matters?
A. Yes, I"ve done quite a bit of work in hydrogeology.
Q- And it has, I think you said, included some with regard to
environmental contamination from waste?
A. Yes.
Q. Tell the Court briefly what that experience was.
A_. Well, those experiences have been both industrial as well

312

as oil and gas. And that is looking at data and sometimes
collecting information on the chemistry of groundwater and
attempting to understand the movement of contaminants in the
subsurface and their sources.

Q. Is that movement the same thing you might refer to as fate
and transport?

A. Yes, that"s what fate and transport is. It sounds like
sort of an ethereal thing. It"s not, it"s just things when
they enter the environment, how they move about in the
environment.

Q. AIl right. And you"ve had experience in testifying in
courts and administrative hearings before this date?

A. Yes, | have.

Q. Describe for the Court, if you would, please, what were
the tasks that you were asked to perform with regard to your
professional expertise.

A. 1 was asked to do a couple of things. One was to assist
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in and make an estimate or assist Dr. Engel in making an

estimate of the amount of poultry waste generated within the
Il1linois River Watershed and assess how that waste was
disposed. And then to examine the underlying geology of the
circumstance and look at what transport paths exist and what
likelihood materials would have of entering various other
environmental medias, specifically surface water and
groundwater.

313

Q. Are you here today to testify on behalf of the State as
its expert on those matters?

A. I am.

Q. And did you collaborate with any others in performing
these tasks that you described?

A. Yes, | collaborated with numerous individuals in terms of
professionals who would have assisted me or 1 would have
assisted them in various plans. It would be Dr. Engel from
Purdue University and Dr. Olsen from CDM. | also have a staff
of individuals who have skills in spatial analysis and data
manipulation, data abstraction. And a team of investigators
who were almost all -- all but one, I believe, were off-duty
Tulsa Police detectives, predominantly homicide detectives and
including the Chief of Tulsa detectives who worked on this
matter for me.

Q. So those people worked under your direction, is that what
I understand you to say?

A. That"s correct.

Q. What generally were the duties of the homicide detectives
for the Tulsa Police Department?

A. Well, they had two primary duties. Their primary first

duty was to assist me in ground truthing an aerial photograph
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which 1 suspect we"ll talk about later. That is, assessing on
the ground what the facts were that we thought we might have
seen from the air. And then two, to make observations

314

concerning the locations of poultry waste disposal and, to the
extent possible, to trace those disposal activities back to the
source of where the waste had been generated.

Q- When did that work that you just now described as being
performed by these officers, when did that work start?

A_. Both of those tasks began in 2005. Earliest part of 2005
was primarily looking at waste disposal. And then as 2005
progressed, as the air photo was assembled, we used them to do
ground truthing, but that was beginning in about 2005 and
through about the summer, mid-summer of 2007, those tasks were
ongoing.

Q. Was there a strategy employed by you to perform the tasks
that the State asked you to do?

A. Yes.

Q. And who helped or who participated in developing that
strategy?

A. Well, in terms of getting a waste estimation, Dr. Engel
primarily. And also in looking at where waste was disposed, he
provided me some information that would be helpful in that
regard.

Q. Regarding the implementation of that strategy, did you
take instruction and supervision from Dr. Engel then?

A. Yes, yes, we were basically his hands and arms, eyes on
the ground, the muscle that would conduct the tasks that he
designed.

315
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Q. Let"s talk a little bit about the specifics then of what
was done in the ground truthing as you®ve talked about and
identification of poultry houses. We have a board up, 1
believe it"s State"s Exhibit 429 -- I"m sorry, 427, Your Honor.
When you talk about ground truthing an aerial, does State"s
Exhibit 427 give an example of the aerial you spoke to?

A. Yes, it gives two examples. An air photo was taken by a

contractor, an Oklahoma contractor, in the spring of 2005. The

© 00 N oo g A~ w N P

photograph was flown at a resolution of seven-tenths of a meter
10 which is about 30 inches.

11 Q. What does that mean?

12 A. Well, that means that you can discern on the ground things
13 that are just around two feet in any small dimension. So if 1
14 had a basketball, 1 would be able to tell that there was

15 something like a basketball on the ground, be a little smaller
16 than two feet.

17 Q. Okay. And was that aerial photograph used in identifying
18 poultry structures within the IRW?

19 A. Right, the first task in looking at that was that we have
20 a very good idea of what poultry structures look like. Every
21 structure that could potentially be identified as a poultry

22 structure was identified with a unique number on that in the

23 million acres of watershed that were reviewed in the air photo.
24 We knew that there was a roof, there was a long, skinny

25 building that looked like a long, skinny metal building.

316

Q. If we look at State"s Exhibit 427, in the upper left-hand
corner, Your Honor, do we see a blow-up of a barn in this part

of the photograph?

A W N P

A. Yes, we do. This is a -- in fact, that"s a barn blown up
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in that part of the photograph, yes.
Q. It reflects a number on it. Is that unique to that barn?
A_. That number is unique to that barn.

Q- And is that true with regard to the other structures that

© 00 N o O

are identified in the aerial that look to be similar

10 poultry-type structures?

11 A. That is correct. Every structure that had a

12 characteristic -- those characteristics was identified with a

13 unique number.

14 Q. Did that unique number then form the basis of a database
15 you created -- or began to create?
16 A. Yes, that was the unique number forming the basis that

17 said there was a structure on the ground that possibly was a

18 poultry-related structure.

19 Q. Did part of your tasks that you were to perform include

20 identifying these structures or associating them with a bird

21 type and an integrator?

22 A. Yes, | probably should back up, though. The investigators
23 were given the latitude and longitude coordinates in GPS units
24 that they were able to go out into the field and wherever they
25 could observe from public right-of-way, would observe and

317

determine that we had structures that we had counted. They
would record any signs -- or photograph those structures,
photograph signage, photograph addresses. And the thrust
there -- and also make observations and take notes on types of
activity, were ventilators running, were curtains closed, were
workers coming in and out, were barns open, were there any

smells, noises, that kind of thing.

0o N o o A~ w N PP

Q. Were the investigators provided a form prepared by you or
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others to use in that regard?

A. Yes, they were provided with a form to do the site
investigation work and record that data.

Q- And were those forms then filled out in the field by them
when they did this?

A. They were.

Q- And on those forms, generally tell the Court what other
items or things that are on there that you haven"t already
stated.

A. Well, it would be the photographs that were made, the
latitude and longitude of where they made the observation from.
Again, any photographs -- they would strictly take photographs
of signs, notations as to -- many of the signs would designate
who the integrator was that facility was growing for, that
would be noted on the form as well.

Q. What was done with the forms when those were prepared?

A. Well, the forms -- part of the data from the forms, being

318

the house number and some conclusions to whether they were
active or inactive and the integrator, that sort of data was
abstracted into our database and associated with the original
house number. Some of the structures clearly were not poultry
related. Some were clearly active, chickens were being loaded
in or out of them. Some of the structures couldn"t be seen
from the road, they were unknown. Some of the structures had
been -- were no longer in active operation or used to store
boats or hay. That information was abstracted into our
database.

Q. You now mentioned aerials and investigators and their
reports. Were there other data that you considered with regard

to identifying houses and integrators and poultry in general in
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14  this watershed?

15 A. Yes, the tax documents, those documents from the

16 assessor"s office of the relevant counties, which would be

17 Benton County, Arkansas, Washington County, Arkansas, Delaware,

18 Cherokee, Adair and 1 believe Sequoyah County, although there®s

19 not much there. Those records were consulted. And those

20 counties assess a tax on the birds, on the inventory of birds

21 and that tax is paid by the integrator.

22 Q. So you could link up an integrator with a number of birds

23 based upon that report?

24 A. Yes, because it listed the name of the grower. It would

25 list the -- actually it would be done by iIntegrator, generally
319

1 done by integrator and done by school district where | suppose
2 the tax is going, but that"s a supposition. It would be the

3 integrator is identified, the grower®s name would be

4 identified, the type of bird being grown would be identified,
5 the number of birds in inventory at that time would be

6 identified.

7 Q. AIll right. Were there other governmental agency reports
8 that you also looked to in order to assist in creating this

9 database?

10 A. Yes, within Oklahoma because there"s a poultry

11 registration law there at that time, there are reports from the
12 Oklahoma Department of Agriculture, Food & Forestry which 1°11
13 refer to as the ODAFF records. The poultry registration

14 information there provides information concerning the location
15 of poultry facilities, the names of the operators, the type of
16 birds, the number of birds, the capacity of that house and the
17 number of flocks per year that are produced.
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18 Q- And the type of birds?

19 A. And the type of birds, yes.

20 Q. Did the ODAFF records also give information with regard to
21 waste disposition or waste generation?

22 A_. Yeah, they gave information with respect to waste

23 disposal. There are really two sets of records in that. One
24 is a set of records that are related solely to the growers who
25 may also be waste disposers, and also to what are called waste

320

1 applicators would be people who don"t necessarily grow but do
2 apply. Those records, the intent appears, certainly the data
3 structure is available to indicate the location of origin to

4  the nearest public land survey section of the waste, the

5 location of disposal of a given sortie of waste or a number of
6 loads of waste to a given public land survey section, the date
7 upon which that occurred and the number of tons that were

8 disposed.

9 Q. Was that data compiled?

10 A. Yes, it was.

11 Q. And was that data provided to Dr. Engel?

12 A. Yes, it was.

13 Q. AIll right. Backing up some more. Are there other

14 documents such as census reports that you might have reviewed?
15 A. Yes, that"s more -- we"re going from specific to more

16 general information. 1 also reviewed the U.S. Department of
17 Agriculture agricultural census information which is generally
18 done on a five-year basis between about 1950 and 2002 for the
19 relevant counties. That data is reported on a county-wide
20 basis.
21 Q. Were you provided documents from the actual defendant
22 integrators of this case?
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A. Yeah, eventually we were provided with those documents.
And those documents were quite helpful because they also
identify names of growers, addresses of growers. They give

321

driving directions to grower locations, In some instances

identify types of birds, capacities, number of flocks, just a
variety of information concerning the operations of each of
these locations.

Q. Since your deposition in this case, have you had an
opportunity to review the expert declarations of the
defendants?

A. 1 have.

Q- And I believe you spoke to some governmental records. Did
you also refer to what I would state as outside the state of
Oklahoma governmental records?

A. Yes, yes, | have. Sorry, | didn"t mention them because
they"re not very specific. There are records that are compiled
on a county-wide basis, and as | understand it, the reporting
was required by law in 2007. So in 2007, we have records of
waste generation and disposal in a general sense from
Washington and Benton County, from the ANRC, Arkansas Natural
Resources Commission which would have been their report on a
county-wide basis. Actually, their report on a county-wide
basis and they are grained specifically to identify what
watershed they"re in. They do not identify specific locations.
The Benton County records in 2007 do identify integrators on a
line-by-line basis. It appeared that the records | received
which were iIn spreadsheets had been redacted as to specific
grower information but still retained information -- an

322
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1 individual row in that table was a location, but there"s no way
2 to know that.
3 Q. Is the documentation and the literature you described
4 something that you, as a scientist, would normally rely on in
5 setting up a database to locate generation of poultry waste?
6 A. Well, sure. You want to identify that there was a source,
7 that the source was active. And then you would want to know
8 the kind of source it was and how large that source was and
9 then with respect to who might be responsible for the source.
10 Q. Did you look at published literature to assist you in
11 evaluating practices with regard to growing poultry, disposing
12 of or handling the waste generated by that poultry?
13 A. Yes, I did. 1 looked at dozens and dozens, maybe hundreds
14 of reports of various kinds, both from -- we can call it
15 conventional scientific literature, that"s from peer reviewed
16  journals, to publications from universities through extension
17 services that are used for agricultural education and
18 dissemination of information to growers, governmental reports,
19 I mean, just literature of many different types.
20 Q. Are you familiar with a person by the name of Sheri
21 Herron?
22 A. Yes, I am.
23 Q. And are you familiar with a company that she is associated
24  with called BMPs, Inc.?
25 A. Yes, I am.
’ 323
1 Q. Were you provided data from that entity?
2 A. 1 was. |1 was provided information concerning the
3 transport of poultry waste, specifically by watershed with
4 other -- some fairly specific information for 2005 and 2006 and
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part of 2007, as I recall.

Q- AIl right. And was that information that you looked at
concerned with only the IRW?

A. No, it was not.

Q. Did you restrict your reliance or use of that material to
only the IRW?

A_. With respect to the transport in and out of the —-- if 1
was looking at transport of litter or waste from the IRW, 1
would only look at material coming out of the IRW. So the
answer to that is yes. | looked at all the information,
though.

Q. AIll right. Did you also have available a source of
information from what"s referred to as the Eucha-Spavinaw waste
management team?

A. Yes.

Q. Describe the kind of records and information that was made
available to you from them.

A. Yeah, the Eucha-Spavinaw Watershed management team was set
up to administer poultry waste disposal within the
Eucha-Spavinaw Watershed as a consequence of the City of Tulsa
litigation. In the course of performing their court-supervised

324

duties, the Eucha-Spavinaw Watershed management team, under the
special master, wrote what are called animal waste management
plans for each of the facilities within the Eucha-Spavinaw
Watershed. The Eucha-Spavinaw Watershed is of interest because
it"s immediately contiguous to the Illinois River Watershed,
one. It also has similar operations and involves the
defendants, these defendants. So it has interest.

This is one of the only -- in fact, the only instance
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I know of in which there is a complete suite of animal waste

management plans that were written by a very small group of
people clearly under the supervision of a federal court. So
these would be reliable, one would presume them to be reliable
sources of information concerning the generation of animal
waste and its disposal.

Q. So of all these things you"ve spoke about, were they
considered or relied upon in providing the data necessary for
Dr. Engel to make his analysis?

A. They were.

Q. Just let me ask you this. In review of these documents
and the literature and the information you just described, were
you able to determine if each of the defendant integrators in
this case were active in growing poultry in the IRW during 2004
to 20067

A. 1 was.

Q- And what was your opinion based on that?

325
A. The opinion was they were.
Q. AIl right. Did you personally perform any work in the
field within the IRW yourself?
A. Yes, I did. I made numerous trips into the watershed for

various purposes, both on the ground and aerial reconnaissance
and surveillance operations, as well as numerous extensive
amount of time spent on Lake Tenkiller. So 1 think, gosh, all
in all I probably spent 60 full working days in the IRW since
this began.

Q. You"re familiar with a company called CDM that"s been
referred to, I believe, and Dr. Olsen?

A. I am.

Q. And did you have an opportunity to work with or see them
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doing their work in this matter?

A. I did.

Q- And did you observe any sampling being performed by them
at any time?

A. Yes.

Q. So that the Court can maybe understand the magnitude of
this, first off, describe how many people were in your employ
at any given time when you were doing the work as tasked by the
State of Oklahoma.

A_ 1 think at our peak, and this would include the
investigators as well as temporary employees, somewhere, you
know, in our little shop, somewhere north of 30 individuals,

326

all told over the course of time.

Q. Did you have an opportunity to determine the extent of the
manpower used by CDM in their work?

A. 1 certainly did have the opportunity to examine it. |
would have to look at detailed records of how many people, but
it was a lot. My recollection is I can recollect maybe 20
individuals who worked in the field.

Q. Let me ask you, sir, do you have experience with regard to
managing or supervising personnel in a research facility or
capacity?

A. 1 do.

Q. Tell the Court briefly what that is.

A. In the 1994 and "95 time frame, | was an acting research
supervisor at Amoco Production Company supervising a group of
ten professionals writing budgets, designing research programs.

Q. Is the work that you did there in some way similar to what

you"ve described what you did for this case?
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18 A. Well, it didn"t involve any poultry, but it was

19 substantially similar. 1t would be planning operations and

20 executing operations in the field, just doing science,

21 collecting data and organizing it into reports and reporting
22 that information to our management.

23 Q. After the gathering, organizing and analyzing this data,
24  when was the time that the experts, in your opinion, reached a
25 consensus they could demonstrate there was a serious problem
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1 that could be attributable to a source within the IRW?

2 A_. With respect to the experts looking at all the historic

3 information as well as the existing information, 1°d say that a
4 consensus began to develop in the fall of last year and then

5 crystallized pretty quickly after it began to develop.

6 Q. When you were in the field, did you make your own direct

7 observations?

8 A. Well, sure. |1 mean, you can"t help but when you look, to
9 see things, sure.

10 Q. In that regard, let"s look at State"s Exhibit 429 that

11 1"ve placed up on the easel. Can you tell the Court what we"re
12 kind of looking at here and let"s kind of break it down and

13 first talk about the photos? We"re seeing -- what are we

14 seeing in these photos?

15 A. The photos going across the top from left to right, what
16 we"re seeing is a photograph. And in the top left there"s a

17 spreader truck, it"s being loaded by a front-end loader.

18 Immediately below that are the notes from the investigators

19 that are associated with that photograph. I1t"s a particular --
20 Q. Sir, let me interrupt you a second. The document that

21 looks to have handwriting on it below the photo, is that an

22 exact copy of the field sheet that the investigator might have
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23 made or did make at the time that photo was taken?
24 A_. Oh, that is the field sheet they made that"s correlated

25 with that photo. The photo is identified by a frame number

0
328
1 DSCF 5182, also by a Bates number which, of course, came later.
2 But that particular frame number is identified by 5182, 1
3 believe, if |1 can read from this distance, on that sheet, so it
4 relates to that particular sheet. So that"s a load-out of
5 waste.
6 In the second, the photograph in the top middle is a
7 load of -- the Ffirst facility by the way is that"s a
8 Tyson-related facility. |In the second photograph, that"s a
9 load of waste from a Peterson facility --
10 Q. That"s the truck in the middle photograph going down the
11 road?
12 A. In the middle photograph going down the road. In that
13 particular case, that is in Arkansas and the waste is
14 uncovered. In the third photograph at the top is a disposal
15 operation. It"s a spreader truck in a field in Arkansas. The
16 source of that waste could not be identified.
17 Q. We"re seeing what it looks like when dry poultry waste is
18 spread on a field in that photo; is that correct?
19 A. Yes, sir.
20 Q. AIl right. Tell us what the two tank trucks are in the
21 middle and lower left-hand corner.
22 A. It"s the same truck, for starters. That particular truck
23 is from -- operated by an outfit called TRS. They were loading
24 their waste from a George®"s Egg facility. In this case, the
; 25 waste that"s being applied is a liquid waste. And in the

329

Page 55



Case 4:05-cv-00329-GKF-PJC  Document 2200-14 Filed in USDC ND/OK on 06/05/2009 Page 56 of 243

P_1. Hearing transcript Vol Il - 02-20-2008.txt

1  first -- the frame on the -- in the center is that truck

2 heading south very near to the road. What you"ll see in the

3 background is a pond. And then the second photograph in the

4 lower left is the same truck circling on the other side of the
5 pond.

6 Q. And again, the documents that are associated with those

7 pictures are the field sheets by the homicide detectives

8 observing that when it occurred; is that true?

9 A. Right. And you"ll note there that®"s an earlier

10 observation before we developed -- we fully developed a more
11 organized means of keeping the information from the spring of
12 "05.

13 Q. With the investigators utilizing GPS units, the lower

14 right-hand corner, do we know, in fact, where that photograph
15 was taken?

16 A. Yes, we do. Each location, the protocol was to identify
17 the point of observation from where the photograph was taken
18 and then -- so we know where the picture was taken, we do.

19 Q. Do you know where that picture was taken that®"s shown in
20 the lower right-hand corner of this exhibit?
21 A. 1 do.
22 Q. Where was it?
23 A. It"s, 1 think, about three miles southeast of Siloam

24 Springs. It"s on the shore or the banks of the Illinois River.
25 And that particular truck had George"s written on the side of
’ 330

1 it.

2 Q. Are these photos and field sheets exemplary of the type of
3 material and data that was compiled in order to identify

4 poultry waste in the watershed?
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A. Yes, they"re exemplary. We have more of the organized
sheets than of the disorganized. | shouldn®"t say disorganized,
but the earlier free form ones. But they are exemplary, that

is that there be a photograph taken of an activity, notes made

© 00 N o O

concerning what that activity was, a location recorded,

10 latitude and longitude recorded of where the activity was

11 observed, the time recorded and we know who the recorder was
12 from the notebook or the sheet.

13 Q- 1 placed on the easel another set of photographs and field
14 sheet notes. Tell the Court what it is we"re looking at in

15 these and explain to the Court the time frame that we"re

16 looking at in the photos.

17 A. Okay. What you"re looking at there, Your Honor, on this
18 particular diagram which Is State"s Exhibit 428, is a pile of
19 poultry waste that"s sitting in a field next to a small

20 drainage that leads to Cincinnati Creek and then on to the

21 Il1linois River. This is in Arkansas. The particular ranch or
22 the particular facility is a Simmons facility. The house is

23 off to the right and it was called the Hat Creek Ranch. The

24 time frame that we"re looking at here spans from April -- end
25 of April of 2005 through, 1 believe, June, mid-June of 2006.

’ 331
And what this reports -- and in fact, this particular pile also
or -- shows up in our aerial photograph.

Q. Let me pull that out again. 171l just set it down below.

A. I1f you take a look at that exhibit, an air photo in the
right-hand photograph which is the Hat Creek Ranch, and look
immediately to the west, to the northwest corner of the

facility, you"ll see an area that"s sort of brown. [I"m looking

0o N o o A~ w N PP

at this from a distance too. But that particular brown spot on
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9 the ground represents the location of the pile of poultry

10 waste.
11 Q. Why don"t you step forward and point to the exhibit so the
12 Judge can see what it is you are referring to.
13 A. In this exhibit, Your Honor, this reddish-brown area here
14 is that first pile of poultry waste. This is Weddington Creek
15 here that drains close by, that drains into the Cincinnati
16 Creek and on into the Illinois River.
17 Q. Is the board that we are looking at, Exhibit, I think, 429
18 or 27, does that show the location of that particular farm in
19  the watershed?
20 A. It does, it"s right here.
21 Q- And is that an example of where the houses have been
22 identified by number and unique number for purpose of tracking
23 records?
24 A. Yes, in fact, here"s the public roadway, the trail right
25 in front of the houses. They"re identified by numbers 1343

332

1 through 1350.

2 Q. Okay.

3 THE COURT: The piles shown in 428 are located where

4 on 4277

5 THE WITNESS: The ones that are shown in early April

6 are back here by this corner, in April of "05, Your Honor. And
7 as we move forward in time, the pile -- there"s a new pile here
8 in "06 that shows up there. It"s not that it"s persistent.

9 THE COURT: That"s on the Arkansas side?

10 THE WITNESS: It is on the Arkansas side, yes, Your

11 Honor.

12 THE COURT: That"s a Simmons facility?

13 THE WITNESS: Yes, Your Honor.
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THE COURT: Uncovered?

THE WITNESS: Uncovered. In frame DSCF 2657 which is
the central frame which is a photograph taken on June 22nd of
2008, the field notes for that frame are immediately above it,
describes a downpour of rain falling on the uncovered pile.

Q- (By Mr. Garren) Dr. Fisher, 1 think you said June 22,
2008, did you mean 20067

A. Oh, I"m sorry, 1 do mean 2006, that is correct. Of
course, from a distance and in the lower right-hand corner,
that"s the pile in 2005, the same one that"s figured in the
upper left. And in that pile, you can see the feathers sitting
on top of the waste.

333

Q. What did you generally learn from your investigative team
and your personal observations in the literature, the
defendants®™ records and the database from ODAFF with regard to
the generation of waste in the watershed by these defendants?

A. Well, all of the defendants generated waste within the
watershed.

Q. In your research and investigation, did you form an
opinion about the further use of poultry waste after it"s been
removed from the poultry house?

A. Well, it"s not used for growing poultry. It"s disposed by
surface spreading in fields.

Q. AIl right. And let"s change the subject a little bit and
talk a little bit about the other tasks that you were asked to
perform about fate and transport. You"ve told the Court what
that means. Does fate and transport -- when considering that,
is the geology, the terrain and the soils significant or

important?
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18 A. Well, they"re very significant. It"s the stage upon which

19 the play is made.

20 Q. What did you do in this particular case to ascertain the
21  terrain, soil and geology of the Illinois River Watershed?

22 A. Well, a number of things. One was I reviewed geological
23 data, generally in map form or in map form for Oklahoma and
24  Arkansas. | reviewed our aerial photograph or directed its
25 review for looking for lineaments which are linear arrayed

334

1  features often indicative of fractures. We reviewed geologic
2 reports, including various theses written out of the University
3 of Arkansas. In terms of soils, | examined the data present in
4 the U.S. Department of Agriculture soil surveys for these

5 counties and looked at the hydrologic characteristics of those
6 soils.

7 Q. And I assume you made direct observations yourself while
8 in the field?

9 A. Well, sure, sure. We were in the watershed for a

10 considerable period of time.

11 Q. Okay. Did you prepare a chart for the Court in order to
12 help explain that karst geology?

13 A. I did.

14 Q. Let"s look at Exhibit 430, State"s Exhibit 430. And if
15 you could, quickly run through these and explain to the Court
16  just what is occurring in the Illinois River Watershed.

17 THE WITNESS: May 1 -- Your Honor, may I go to the

18 diagram?

19 THE COURT: Yes, sir.
20 THE WITNESS: Would that be helpful?
21 THE COURT: Yes, sir.
22 A. There are four panels in this diagram. Let"s start with
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23  the upper left-hand panel. This shows the outlying boundary of

24 the 1llinois River Watershed. The bold black lines indicate

25 major map faults. Those are map -- present in geologic maps.
’ 335

1 So these are major breaks in the rocks that comprise the

2 bedrock here. The lighter black lines are major lineaments

3 that we were able to identify from air photos, and they

4 correspond to other work done, much more detailed work done on

5 lineament identification in Arkansas.

6 Q. What is a lineament for basic --

7 A. A lineament really is just a linear feature that one can

8 see in an air photo. |In this kind of terrain, we"re sitting

9 here in what"s called the Springfield Plateau. It"s part of

10 the Ozark uplift, an uplifted feature in Arkansas. It"s a

11 dome. The dome spills and dips off to the west. It"s why the

12 rivers sort of run in a circle around the edge here in

13 Oklahoma. It"s why the Arkansas runs the way it does because

14 it"s running around the edge of that. The structural

15 development of that dome, plus subsequent structural crustal

16 deformations take place after all the bedrock that®"s here in

17 this watershed has been deposited. And so what that means is

18 all these fractures can penetrate every bedrock unit that"s

19 present because the fracturing happened after the bedrock was

20 made .

21 So if you wanted to sort of paint a brush over this,

22 this place is broken like a cup. The drainage features within

23 this watershed are generally structurally determined. They"re

24 flowing along zones of crustal weakness, along fractures. So
; 25 that"s what that says. We have a structurally modified bedrock

336
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that"s controlling the terrain.

Q. What"s the effect of this fracturing and the faulting that
you are describing that"s in this watershed as it pertains to
the land spreading of poultry waste?

A_. Even with kinds of rocks that aren"t soluble like a
granite, this would provide a conduit for waste deposited on
the surface and their constituents to move directly into
groundwater. The bedrock that"s present here in the near
surface is the Boone limestone and the Saint Joe limestone,
which are both soluble. So this fracturing combined with the
soluble nature of those rocks mean these fractures become
enlarged by dissolution. And so these become very, very good
pathways for wastes that are present on the surface to enter
the subsurface.

Q. Before you move forward, I want to make sure that we
established what is the material or the data that you relied on
to prepare this demonstrative exhibit today?

A. These are published diagrams, the citations for which are
given. These are Reese-Whiting 2003, was a thesis at the
University of Arkansas. Reese-Whiting prepared this diagram
based on diagrams of others. But this diagram is from Imes
1994 which is a USGS publication specific to the Ozark uplift
which discusses the Springfield Plateau. And this particular
diagram is from a thesis by Mr. Hanson written in 1973 and
based upon the Latin and Parizek 1964 diagram.
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Q. Is it fair to say that it"s been fairly well-known about
the condition of the karst mantle terrain that exists in the
IRW?

A. The Ffirst time any geologist would have walked through
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here, they would have recognized this as karst terrain.
Q. Okay. Go ahead, if you would then, let"s finish off the
poster board and each individual -- the remaining three

diagrams and explain generally what it is these are trying to

© 00 N o O

portray for the Court.

10 A_. Certainly. In this diagram in the upper right that we"re
11 looking at here is a very general overview. Which when waters
12 enters this watershed, we all understand that this is the

13 watershed boundary. 1It"s a bowl that water can only exit only
14 via two ways. Either it evaporates into the atmosphere or it
15 flows out through the 1llinois River into Lake Tenkiller and

16 then ultimately to the Arkansas River. There are only two ways
17 out. So precipitation -- but there are a lot of pathways in

18 between. Precipitation would fall on this. What this is

19 attempting to show is a zone of unsaturated material In pink.
20 And below it, a zone of saturated material where there would be
21 groundwater that the stream that"s flowing here in the

22 unsaturated zone could be a losing stream. That is because

23 these rocks are quite porous and permeable because of their

24 fractures, what"s called secondary porosity, the water can

25 readily move -- be lost in that stream. Similarly --
’ 338
1 Q. When you say it"s lost, where does it go?
2 A. Into the groundwater below the surface. Similarly, water
3 from the groundwater can reemerge in what are called gaining
4 streams. That is when the stream is sitting at the level of
5 the groundwater, groundwater will flow into that body of water
6 and flow on. And we see numerous springs here. A spring is
7 simply a location where the surface of the groundwater has
8 intercepted the surface of the earth. So these are all
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9 features that you would anticipate seeing in a karst terrain.

10 You can see them in any kind of terrain but the karst terrain,
11 in particular, because you can think of these rocks as having
12 pipes cut through them, big cracks that readily pass water

13 vertically which is what this is attempting to show.

14 Also the cracks are at multiple origins. In the lower
15 right-hand diagram, what"s attempted to show here are two

16  fractures traces intercepting. There"s been work done with

17 water resources attempting to better locate water wells for

18 better yield. In this sort of terrain, the primary porosity,
19 that is the porosity of the rock itself, is generally not very
20 high. Most of the porous face that transmits water is

21 secondary, that is, it"s fractures and expanded fractures. So
22 if you can try to set your water wells into areas where

23 fractures intersect or fracture rich areas, you"ll have a

24 higher productivity well. That"s been the overarching theory.

25 But this is showing fracturing. It also, in terms of faulting,
’ 339

1 which are big fractures and big fractures which are little

2 faults, if you will. 1t also 